Background Systemic therapy options are needed for women with recurrent, metastatic, or persistent cervical
INTRODUCTION
Approximately 610 new cases and 150 deaths from carcinoma of the cervix occurred in Ontario in 2013 1 . The prognosis for early-stage cervical cancer is good because of effective screening practices and early treatment options; however, the 5-year survival rate for women with cancer that has spread beyond the true pelvis to adjacent organs is only 17% 2 . Treatment options that can improve duration of survival while maintaining quality of life are therefore needed.
In 2007, Cancer Care Ontario's Program in EvidenceBased Care (pebc) developed a guideline about recommended chemotherapy options for patients with recurrent, metastatic, or persistent cervical cancer 3 . At that time, only one trial, a comparison of cisplatin with cisplatin plus topotecan, demonstrated a statistically significant and clinically meaningful improvement in median survival duration (2.9 months) in favour of combination therapy. On that basis, that guideline recommended treatment with cisplatintopotecan over single-agent cisplatin. However, in current practice, based on the results of more recent clinical trials, clinicians in Ontario use cisplatin (or carboplatin, which has fewer side effects and is more feasible to administer) in combination with paclitaxel to treat recurrent, metastatic, or persistent cervical cancer 4, 5 .
More recently, other researchers, motivated by conventional chemotherapy's modest impact on the long-term survival rate, have initiated trials of novel biologic agents. Cumulative side effects and platinum resistance after initial treatment of locally advanced cervical cancer with cisplatin-based chemoradiation 5 also provide a rationale for studying novel biologic agents or non-cisplatin-containing agents in this patient population 6 . For example, bevacizumab is a biologic agent that inhibits the growth of tumours by binding and inactivating angiogenesis-stimulating vascular endothelial growth factor, thus limiting the formation of tumour vasculature 6 .
The objective of the present guideline was to update the previous Cancer Care Ontario pebc guideline on chemotherapy options for women with recurrent, metastatic, or persistent cervical cancer 3 , and to explore whether new therapeutic options are associated with significantly improved outcomes for that patient population, or whether new options are available that could be suitable for women who have experienced cumulative side effects or who do not tolerate the currently available treatment options. The intended users of this guideline are gynecologic oncologists and oncologists treating gynecologic cancers.
METHODS
The evidence base was developed using the methods of the practice guidelines development cycle 7 . Evidence was selected and reviewed by a small working group comprising members of the pebc Gynecologic Cancer Disease Site Group, which includes individuals with expertise in gynecologic oncology and health research methodology.
Literature Search Strategy
The literature in medline and embase (March 2006 to April 2014), the Cochrane Database of Systematic Reviews (Issue 4 of 12, April 2014), the Cochrane Central Register of Controlled Trials (Issue 3 of 12, March 2014), the Canadian Medical Association Infobase, the U.S. National Guidelines Clearinghouse, and conference proceedings of the American Society of Clinical Oncology (2007-2013) were searched for reports of new or ongoing trials. Relevant articles and abstracts were selected and reviewed, and the reference lists in those sources and recent review articles were also searched for additional trials. 
Study Selection Criteria

Inclusion Criteria
Articles were included in the systematic review of the evidence if they were fully published reports or abstracts and met these criteria:
n They were systematic reviews based on randomized controlled trials (rcts).
n They were phase iii rcts comparing chemotherapy with other systemic therapy agents or with no further treatment for recurrent, metastatic, or persistent cervical cancer, and they reported at least one of these outcomes: complete or partial response rate, overall or progression-free survival rate, adverse effects, or healthrelated quality of life (rcts reporting on heterogeneous populations-for example, women at a range of disease stages-were included if results were given separately for patients with recurrent, metastatic, or persistent cervical cancer).
The search was limited to phase iii trials because the Working Group determined that this level of evidence would be the minimum necessary to create new recommendations for clinical practice.
Exclusion Criteria
Articles were excluded if they were n non-English-language publications, n studies evaluating the role of radiotherapy administered with chemotherapy, or n second-or subsequent-line therapy options.
Synthesizing the Evidence
The Working Group decided that a meta-analysis of phase iii trials would be conducted if more than one study was found that compared the same patient populations and treatment regimens.
Internal Review
The draft document underwent review by the pebc Gynecologic Cancer Disease Site Group, which acted as the Expert Panel for this report, and the pebc Report Approval Panel, a three-person panel with methodology and clinical expertise. Formal approval by those panels was required, and panel members were also invited to provide comments. The Working Group was responsible for incorporating feedback and changes as required.
External Review by Ontario Clinicians and Other Experts
The pebc external review process is two-pronged. It includes a targeted peer review that is intended to obtain direct feedback on the draft report from a small number of specified content experts, and a professional consultation that is intended to facilitate dissemination of the final guidance report to practitioners. After approval of the document by the internal review panels, the draft document with recommendations modified as suggested by the reviewers was circulated to external review participants for review and feedback.
Several weeks before completion of the draft report, targeted peer review nominees were contacted by e-mail and asked to serve as reviewers. Three reviewers agreed, and the draft report and a questionnaire were sent to them by e-mail. The questionnaire consisted of items evaluating the methods, presentation, and clinical soundness of the recommendations, and the completeness of reporting. Written comments were invited. The questionnaire and draft document were first sent on 22 September 2014. 
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Follow-up reminders were sent at 2 weeks (e-mail) and at 4 weeks (telephone call) where necessary. Professional consultation feedback was obtained through a brief online survey of health care professionals who are the intended users of the guideline. Participants were asked to rate the overall quality of the guideline and whether they would use or recommend it. Written comments were invited. Participants were contacted by e-mail and directed to the survey Web site, where they were provided with access to the survey, the guideline recommendations, and the evidentiary base. The notification email was sent 22 September 2014. The consultation period ended 24 October 2014.
LITERATURE SEARCH RESULTS
Systematic Reviews
No systematic reviews that met the inclusion criteria for the guideline were located.
Primary Literature
Four phase iii rcts met the inclusion criteria for the review (Figure 1 ), including n a trial of cisplatin-paclitaxel (reference arm) compared with three other cisplatin combinations [Gynecologic Oncology Group (gog)-0204] 5 . n a 2×2 factorial design comparing two types of combination chemotherapy with and without addition of the biologic agent bevacizumab (gog-0240) 9 . n a trial to assess the noninferiority of carboplatin-paclitaxel compared with cisplatin-paclitaxel [Japan Clinical Oncology Group (jcog)-0505] 4 . n a trial of cisplatin compared with mvac (methotrexatevinblastine-doxorubicin-cisplatin) 10 that was discontinued early because of 4 deaths among 64 patients in the mvac arm. The trial did not meet its accrual objectives and had inadequate power for statistical comparisons. It was therefore excluded from the analysis.
A meta-analysis was not considered because considerable heterogeneity was evident with respect to the therapy combinations under assessment.
Study Design and Quality
Two studies were fully published, and one was available as an abstract (Table ii) . On the whole, the aggregate risk of bias in the body of evidence was considered to be high because of a lack of information about the randomization method, sequence generation, and allocation concealment. 
Study Characteristics
Table iii presents the characteristics of the included studies. In gog-0204, the overall survival (os) rate was the primary outcome, and response rate, progression-free survival rate, adverse effects, and quality of life were secondary objectives 5 . In gog-0240, primary outcomes were the os rate and the frequency and severity of adverse effects; secondary outcomes were the progression-free survival rate and tumour response 9 . All patients in both studies had an Eastern Cooperative Oncology Group performance status of 0 or 1, meaning that they were at least ambulatory and able to complete work of a light or sedentary nature 11 . Prior surgery was not reported for either study. In one study 5 , patients were ineligible if they had received prior chemotherapy for metastatic disease. In another 9 , they were ineligible if they had received prior chemotherapy for recurrence of cancer. Prior platinum chemoradiation therapy was common in patients in both groups, ranging from 64% to 73% in the gog-0204 study arms 5 , and from 71% to 77% in the gog-0240 study arms 9 . In all arms of both studies, the percentage of patients with stage ivb cancer (advanced: cancer has spread to parts of the body away from the cervix, such as the liver, intestines, lungs, or bones) was 16%-18%. More than two thirds of the participants had recurrent cancer (range in the study arms: 69%-78%), and the prevalence of persistent cancer ranged from 6% to 14%. The percentage of patients with disease confined to the pelvis was not reported in gog-0204 5 ; in gog-0240, 54% of patients in the entire study group had disease confined to the pelvis 9 . Table iii presents the dose and scheduling of the systemic therapy options.
In jcog-0505 4 , the percentage of patients who had received prior platinum was not reported, and all patients had stage ivb or recurrent disease (Table iii) .
Table v presents adverse event rates from the trials. Table I was applied for the period 2006 to April 2014.
TARGETED PEER REVIEW AND PROFESSIONAL CONSULTATION
The three reviewers who provided responses during the targeted peer review were located in the Canadian provinces of British Columbia, Quebec, and Alberta. The professional consultation resulted in 18 replies from Ontario, Quebec, and Nova Scotia. The participants in both processes rated the guideline highly on methods, presentation, recommendations, completeness of reporting, information included, and quality. As in the internal review, the cost-effectiveness of bevacizumab was cited as a concern, as were the increase in adverse events and the high discontinuation rates associated with that option. Access to bevacizumab and funding approval were considered potential barriers to implementation of the recommendations. The initial draft recommendations contained an endorsement of carboplatin rather than cisplatin as the preferred agent in combination chemotherapy. Reviewers raised significant concerns about the recommendation for carboplatin rather than cisplatin in the bevacizumab combination, especially considering that the recommendation was based on data published in an abstract. In response, the Working Group further emphasized that the triplet would be considered an option, rather the preferred option.
RECOMMENDATIONS, KEY EVIDENCE, AND JUSTIFICATION
Recommendation 1
It is recommended that all patients with recurrent, metastatic, or persistent cervical cancer be offered the opportunity, if available, to participate in rcts that evaluate the efficacy and adverse effects of systematic therapy regimens.
Summary of Key Evidence and Justification for Recommendation 1
Recommendation 1 is the opinion of the Working Group.
Recommendation 2
Cisplatin with paclitaxel is recommended for the target population, and cisplatin in other combinations-including cisplatin-vinorelbine, cisplatin-gemcitabine, and cisplatin-topotecan-can also be considered. The substitution of carboplatin for cisplatin in those combinations is also recommended for this target population, because carboplatin is associated with fewer adverse effects and greater ease of administration. The selection of combination chemotherapy will depend on toxicity profile, patient preference, and other factors. For example, cisplatin combinations might be preferred in cases of allergic reaction or difficulty with bone marrow suppression.
Summary of Key Evidence and Justification for Recommendation 2
The gog-0204 trial 5 , which included patients with a performance status of 1 or less 11 (meaning that they were ambulatory, but restricted in physically strenuous activities), compared the combinations cisplatin-vinorelbine, cisplatin-gemcitabine, and cisplatin-topotecan. The reference arm was cisplatin-paclitaxel, and os was the primary endpoint. The study was terminated early because the comparator groups were unlikely to demonstrate statistical superiority for any of the combinations compared with the reference combination, thus justifying the recommendation that each combination could be considered an option for the target population. Carboplatin (area under the curve 5 for 1 hour on day 1) in combination with paclitaxel (175 mg/m 2 for 3 hours on day 1) was tested as an alternative to the standard, but more toxic, cisplatin (50 mg/m 2 for 2 hours on day 2) and paclitaxel (135 mg/m 2 for 24 hours on day 1) in a jcog phase iii noninferiority trial in stage ivb persistent or recurrent cervical cancer (jcog-0505) 4 . That study, published as an abstract, followed 253 patients for 17.4 months and demonstrated the noninferiority of carboplatin-paclitaxel compared with cisplatin-paclitaxel (os duration: 17.5 months vs. 18.3 months respectively; hazard ratio: 0.99; adjusted 90% confidence interval: 0.79 to 1.25; noninferiority p = 0.032); Table iv ). Patients in the carboplatin combination group experienced lower rates of neutropenia, febrile neutropenia, rise in serum creatinine, and early treatment discontinuation because of adverse effects; they also experienced higher rates of thrombocytopenia and neuropathy. A significantly higher non-hospitalization period (a proxy for quality of life) was also observed for patients in the carboplatin-paclitaxel arm. Based on those results, and on feasibility of administration, carboplatin-paclitaxel is recommended as a treatment option for recurrent, metastatic, or persistent cervical cancer.
Recommendation 3
Bevacizumab in combination with cisplatin-paclitaxel is recommended for a specific subset of the target population, which includes only patients whose characteristics match those of the gog-0240 study population 9 . Carboplatin can be substituted for cisplatin in that patient population, based on the Summary of Key Evidence and Justification section that supports this recommendation.
The subset includes patients with primary stage ivb disease (that is, it has spread to parts of the body away from the cervix, such as liver, intestines, lungs, or bones) 12 or with recurrent or persistent disease not amenable to curative treatment with surgery, radiotherapy, or both; with a performance status of 1 or less; and with adequate renal, hepatic, and bone marrow function. It excludes patients previously treated with chemotherapy for recurrence and those with nonhealing wounds, active bleeding conditions, or inadequately anticoagulated thromboembolism. In addition, gog-0240 did not include patients with stage iiib cancer (local extension to the pelvic sidewall) or iva cancer (invasion into bladder or rectum). For more details about the gog-0240 patient population, see the study details provided at ClincalTrials.gov (http://clinicaltrials.gov/ct2/ show/NCT00803062).
Contraindications to bevacizumab include uncontrolled hypertension; arterial thromboembolic events a Three options for the administration of paclitaxel were available, used at the discretion of the investigator. Pts = patients; AUC = area under the curve.
within the preceding 6 months (includes cerebrovascular accident, transient ischemic attack, and myocardial infarction); surgical procedure within 28 days; and fulldose anticoagulation.
Summary of Key Evidence and Justification for Recommendation 3
A significant os rate advantage for chemotherapy with cisplatin (50 mg/m 2 ) plus paclitaxel (135 mg/m 2 or 175 mg/ m 2 on day 1) or topotecan (0.75 mg/m 2 on days 1-3) plus paclitaxel (175 mg/m 2 on day 1) with bevacizumab (15 mg/ kg on day 1) compared with the same chemotherapy options without bevacizumab was detected (hazard ratio: 0.71; 98% confidence interval: 0.54 to 0.95; one-sided p = 0.004). Regimens were repeated at 21-day intervals. There was also a significant difference in os for cisplatin-paclitaxel plus bevacizumab compared with cisplatin-paclitaxel without bevacizumab (median os: 17.5 months vs. 14.3 months; hazard ratio: 0.68; 95% confidence interval: 0.48 to 0.97; one-sided p = 0.04; Table IV) . Patients in the bevacizumab arm experienced more hypertension of grade 2 or higher, thromboembolic events of grade 3 or higher, and gastrointestinal fistulae of grade 3 or higher; however, no significant differences in quality of life were detected. Like the gog-0204 patients, the gog-0240 patients had a performance status of 1 or less. The discontinuation rate was 25% for patients in the bevacizumab group compared with 16% for patients in the group that did not receive bevacizumab.
Although gog-0240 tested bevacizumab with cisplatin and paclitaxel, the noninferiority of carboplatin-paclitaxel as demonstrated in jcog-0505, its more favourable toxicity profile and ease of administration, and its demonstrated efficacy in other disease sites 13 provide support for the recommendation for carboplatin.
Qualifying Statement for Recommendation 3
The combination of carboplatin and bevacizumab can carry a risk of thrombocytopenia. However, estimates of the level of risk for that adverse event are not available, because the combination was not tested in the patient population targeted in this guideline.
DISCUSSION
In the population of women with metastatic, recurrent, or persistent cervical cancer, incremental improvements in the duration of os are significant, and quality of life is also a primary outcome of interest for patients and their families. Based on an os rate advantage for combination chemotherapy versus cisplatin alone, the previous version of this guideline recommended cisplatin-topotecan for patients with recurrent, metastatic, or persistent cervical cancer. In the 8 years since the previous guideline was released, two new, fully published phase iii rcts and an abstract that met the inclusion criteria for this systematic review and guideline were reported. Those three studies present advances in the knowledge about effective treatments for the target population. The emergence of biologic therapy in particular represents a new frontier for treatment options. Two studies of platinum-containing combination therapy established the non-superiority of three different platinumcontaining chemotherapy doublets over cisplatin-paclitaxel, and the noninferiority of carboplatin-paclitaxel, which is also associated with fewer adverse events than is cisplatinpaclitaxel. The choice of combination therapy should be guided by patient and clinician preference, the toxicity profile of the therapy combination, and ease of administration.
In a recently published study, the addition of the biologic agent bevacizumab to cisplatin or topotecan combined with paclitaxel resulted in a statistically significant improvement in the os rate. In that trial, although self-reported healthrelated quality of life was not significantly lower in patients in the bevacizumab group, a higher rate of adverse events was observed, including more gastrointestinal and genitourinary fistulae, which is a concern. As a result, the addition of bevacizumab is recommended only for the specific subset of the population that is relatively healthy (performance status 0-1) and has the other characteristics detailed in the report recommendations. In addition, the consultation and approval process for this guideline elicited concerns that the cost and the increase in adverse effects associated with the addition of bevacizumab might not be worth the small potential change in outcome, given the ultimately dismal prognosis for this group of patients as a whole.
Despite the positive results with the addition of bevacizumab to chemotherapy, the prognosis for our target patient population remains poor, and alternatives to conventional therapy such as exploitation of the genetic diversity of cervical cancer and potential immunotherapeutic approaches are still needed 14 . Accruing enough patients to obtain sufficient power to test novel strategies is a challenge, given a small prevalent population and cost concerns; however, more research is needed to improve efficacy and reduce the adverse effects associated with treatment of recurrent, metastatic, or persistent cervical cancer.
